Featured Application: The paper deal with the effect of wood modification on the drying characteristics have potential application in improving the quality of wood and of the drying process.
Introduction
Wood from planted forests is a natural material with a complex hierarchical structure consisting mainly of a cellulose, hemicellulose, and lignin matrix [1] . Poplar wood (Populus adenopoda Maxim) has become an important industrial raw material for the timber industry worldwide. However, this material has different properties, such as low density, softness, and poor dimensional stability, resulting in low-value materials [2] [3] [4] [5] [6] . Improving the quality and use of poplar wood can not only promote the timber industry but can also effectively reduce the shortage in wood resources. Wood
Experiment

Materials
Poplar wood (Populus adenopoda Maxim) measuring 2000 mm × 150 mm × 25 mm (longitudinal × tangential × radial, L × T × R) was purchased from a local timber trading market (Harbin, China) and then processed to measure 300 mm × 150 mm × 25 mm (L × T × R). Initial MC was 100%-120%. MgCl 2 ·6 H 2 O of extra pure grade was purchased from Guangfu Technology Development Co., Ltd. (Tianjin China). MA was supplied by Jinyu Chemical Co., Ltd. (Shouguang, China). The crosslinkers consisted of a 60% solid-mass fraction of DM, which was provided by Lanxiang Resin Co., Ltd. (Zhongshan, China).
Methods
Impregnation
Prior to treatment, the wood samples were dried in a humidity chamber (DHS-225, Beijing, China) to obtain final MCs of 10% and 20%. The composition of the impregnation solution was 10%DM + 5%MA + 1.5%MgCl 2 ; previous studies had proved that these components could achieve a good modification effect, and the chemicals used were relatively small in quantities and cost-effective [15] . Impregnation was conducted under a vacuum of 0.01 MPa for 12 h and pressure of 0.6 MPa for 48 h. The wood samples were then air-dried at room temperature (23 • C ± 2 • C) for 24 h, and the wood samples without visible defects were chosen for the subsequent drying procedure.
Drying Experiment
The untreated samples with an MC of 120% were referred to as the T1 group, and the sample boards with initial MCs of 10% and 20% before impregnation were referred to as the T2 and T3 groups, respectively. A total of 14 replicates were used for each group. The sample boards were stacked into 7 layers; with 2 board per layer. The drying schedule was determined after the wood samples had been dried several times, and the quality was comprehensively analyzed in the pre-experiment. The drying schedule is presented in Table 1 , with 12% as the desired final MC for each group. The experimental procedure is presented in Figure 1 . To detect changes in MC, two sample boards for each group were prepared: T1-1#, T1-2#, T2-1#, T2-2#, T3-1#, and T3-2#. The values for MC and oven-dry mass (M 0 ) of the wood samples were calculated using Equations (1)- (2) .
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M 0 = 100 M 1 100 +MC 1 (1) where M1 is the initial mass of the sample board, and MC1 is the initial MC of the sample board.
MC =
where Mi is the mass of the sample board at time i, and M0 is the oven-dry mass of the sample board. 
Dimensional Stability in Width and Thickness
The experiment was carried according to GB/T 1932-2009; burrs on the surface of the wood samples were removed with scissors before the experiment was conducted. The shrinkage of each selected MC sample board was measured, using a marker to draw a straight line in the width and thickness directions. The width and thickness of the wood during drying were measured online with a digital caliper provided by Shanghai Hengsheng Tools Co., Ltd. (Shanghai, China). The shrinkage rate (S) and anti-swelling efficiency ASE were calculated using Equations (3)-(4):
where L 0 is the initial length of the sample board, and L i is the length of the sample board at time i.
where ASE is the anti-swelling efficiency, S C is the linear shrinkage rate of the untreated wood (T1), and S T is the linear shrinkage of the treated wood (T2 and T3).
Determination of Moisture Distribution and Residual Stress
One wood sample from each group was selected as a stress sample board. MC sample sections for moisture distribution and drying stress were cut from the sample board ( Figure 2 ) [26] . When the sample boards obtained MCs of 30%, 20%, and 12%, for T1, T2, and T3, respectively, stress and MC sections from the stress sample boards were used to observe whether the wood samples exhibited stress and to determine the MC distribution in the thickness direction. The present study used the slicing method [26] . The stress section was cut into five pieces (about 5 mm each) in the thickness direction. The sliced sections were placed under 103 • C ± 2 • C atmospheric conditions to oven-dry. The MC sections were simultaneously sliced in the same manner as the stress sections, and MC was calculated using Equation (2) . The testing method is presented in Figure 1 . The stress index (Y) and MC deviation (∆MC h ) were calculated using Equations (5)- (6) :
where f is the deformation height, and L is the initial length of the section.
where MC s is the MC of the inner layer, and MC b is the MC of the surface layer.
One wood sample from each group was selected as a stress sample board. MC sample sections for moisture distribution and drying stress were cut from the sample board ( Figure 2 ) [26] . When the sample boards obtained MCs of 30%, 20%, and 12%, for T1, T2, and T3, respectively, stress and MC sections from the stress sample boards were used to observe whether the wood samples exhibited stress and to determine the MC distribution in the thickness direction. The present study used the slicing method [26] . The stress section was cut into five pieces (about 5 mm each) in the thickness direction. The sliced sections were placed under 103 °C ± 2 °C atmospheric conditions to oven-dry. The MC sections were simultaneously sliced in the same manner as the stress sections, and MC was calculated using Equation (2) . The testing method is presented in Figure 1 . The stress index (Y) and MC deviation (ΔMCh) were calculated using Equations (5)- (6): Y= f L ×100% (5) where f is the deformation height, and L is the initial length of the section.
∆MC h = MC S -MC b (6) where MCs is the MC of the inner layer, and MCb is the MC of the surface layer. 
Drying Defects
After the drying experiment, the number of visible drying defects in the wood samples were determined. The drying defects were measured in accordance with GB/T6491-2012. The defects in the wood samples mainly consisted of transverse bending, shrinkage, and collapse, in which the shrinkage rate was calculated by Equation (3) , and the visible collapse depth was measured online using a digital caliper. The transverse bending rate (WP) was calculated using Equation (7):
where H is the height of the maximum bending arch, and L is the width of the inner horizontal surface.
Morphological Analyses
The distribution of chemicals in the wood was observed by scanning electron microscopy (SEM, FEI Company, QuanTa200, Eindhoven, The Netherlands) at an accelerating voltage of 12.5 kV. Wood samples measuring 20 mm × 20 mm × 20 mm (L × T × R) were cut from the impregnated wood. The tangential wood sample surfaces were sliced with a SEM slicing knife. The fractured samples were then sputter-coated with a layer of gold for SEM analysis. The samples T1, T2, and T3 were prepared.
Statistical Analysis
Regression analysis on the detection of MC and wood shrinkage were performed. All regression equations and determinant coefficients (R 2 ) for data processing were determined using the software Origin 8.5 (OriginLab Corporation, Northampton, MA, USA). The closeness of the correlation was evaluated based on R 2 (0 ≤ R 2 ≤ 1): when R 2 is close to 1, there is a high correlation to the relevant equations; by contrast, when R 2 is close to 0, there is a low correlation to the relevant equations. This analytical method can better explain the changes in MC and wood shrinkage.
Results and Discussion
Drying Curve and Drying Rate
The trend of change in MC is depicted in Figure 3 . The two MC sample boards from each experimental group exhibited basically similar change trends. MC decreased abruptly at first and then decreased gradually when MC reached 30%. The reason could be that during drying, when the MC was higher than the fiber saturation point (FSP), the internal moisture flowed under capillary tension and water vapor pressure. This occurrence was caused by an increase in temperature and moisture along the large capillary system to the moving evaporation interface, prompting evaporation diffusion into the drying medium. At the early stage, the wood had a positive temperature gradient with high internal and low external surface areas, which increased the driving force of evaporation. This process accelerated the drying rate at this stage and reversed the temperature gradient, significantly decreasing the drying rate. Figure 3d shows that the highest MC was obtained by T1, followed by T3 and T2. This result could be attributed to the solidification of the DM/MA resin in the wood conduit and cell cavity, which hindered the outward diffusion of moisture and led to a gradual decrease in the MC of T2. T3 was faster than T2 because of its high initial MC, impeding the complete penetration of modifiers into the interior of the wood conduit during immersion. Thus, a large amount of moisture was still diffused from the large capillary. The drying rates are presented in Figure 4 , and the regression equations obtained using the least squares method and R 2 are also presented. The curve trends of the two sample boards in each group were similar. The average drying rates of T1, T2, and T3 were about 0.52%, 0.28%, and 0.33% per hour, respectively. These results are listed in Table 2 . As shown in the table, the standard deviation The drying rates are presented in Figure 4 , and the regression equations obtained using the least squares method and R 2 are also presented. The curve trends of the two sample boards in each group were similar. The average drying rates of T1, T2, and T3 were about 0.52%, 0.28%, and 0.33% per hour, respectively. These results are listed in Table 2 . As shown in the table, the standard deviation (STDEVA) of the initial MC of the three groups varies between 0.59% and 11.73%, and that of the final MC fluctuates between 0.42% and 1.74%, confirming that the error between different sample boards fell within a reasonable range. In addition, the MCs of T2 and T3 were reduced by about 46% and 37%, respectively, relative to that of T1. Simultaneously, the drying rates of T1 and T2 were close to the fitted regression line. The drying rate of T1 and T2 at each stage was significantly correlated with the regression equation (R 2 > 0.8), whereas the drying rate of T3 was more dispersed. The degree of fitting was also significantly correlated with the regression equation; regardless, the degree of fitting of T3 was slightly lower than those of T1 and T2 ( Figure 4 ). The reason might be that after immersion, the drying rate was adversely affected by the curing of modifiers, which hindered moisture migration along the large capillary tube. After immersion of wood at different initial MC stages, the drying rate of the wood was reduced to a similar extent, but the stability of the drying rate was not as good as that at a stage with a lower MC than those of T1 and T2; thus, the uniformity of the effect of impregnation could be determined by the initial MC. 
Dimensional Stability
The curve depicting the shrinkage rate of the wood sample boards during drying is presented in Figure 5 . The regression equations and R 2 are also presented. An extremely high nonlinear or linear relationship is exhibited between shrinkage and MC in the width and thickness directions (R 2 > 0.8).
The shrinkage rate of the three sets of experiments decreased with an increase in MC. When MC decreased to about 30%, the shrinkage of wood in both the width and thickness directions markedly increased. The reason might be that when MC was below the FSP, the gap between the microfibrils and micelles in the cell wall shrank after the absorbed water was discharged, causing a reduction in the thickness of the cell wall and abrupt shrinkage. Figure 5 shows that during drying, the T1 group exhibited the largest amount of dry shrinkage, followed by T3 and then T2. The final shrinkage rate of the three groups is shown in Figure 6 . The shrinkage rates of T1 in the width and thickness directions reached 4.26% and 4.31%, respectively, and STDEVA fluctuated between 0.08% and 0.11%, which proved the small variability of the two sample boards; the shrinkage rates of T2 in the width and thickness directions reached 0.89% and 0.95%, respectively (which were considerably lower than those of T1), and the STDEVA fluctuated between 0.04% and 0.05%. The shrinkage rates of T3 in the width and thickness directions were 3.02% and 3.53%, respectively, and the STDEVA fluctuated between 0.07% and 0.10%. Analysis of the STDEVA of T1, T2, and T3 indicate The final shrinkage rate of the three groups is shown in Figure 6 . The shrinkage rates of T1 in the width and thickness directions reached 4.26% and 4.31%, respectively, and STDEVA fluctuated between 0.08% and 0.11%, which proved the small variability of the two sample boards; the shrinkage rates of T2 in the width and thickness directions reached 0.89% and 0.95%, respectively (which were considerably lower than those of T1), and the STDEVA fluctuated between 0.04% and 0.05%. The shrinkage rates of T3 in the width and thickness directions were 3.02% and 3.53%, respectively, and the STDEVA fluctuated between 0.07% and 0.10%. Analysis of the STDEVA of T1, T2, and T3 indicate that the two sample boards in each group exhibited a small variability, and the results were in accordance with statistical standards. After immersion, wood shrinkage was significantly reduced. The ASEs of the T2 group in the width and thickness directions were 79% and 78%, respectively, and the STDEVA fluctuated between 0.47% and 1.61%. The reason is that wood mainly consists of cellulose, hemicellulose, and lignin; in addition, a large number of hydroxyl groups are found on the cellulose and hemicellulose molecules, and the hydroxyl groups are hydrophilic. Owing to the action of the hydroxyl groups, wood absorbs and evaporates moisture as a function of external temperature and humidity, resulting in shrinkage or swelling, hence the unstable wood size, internal stress, warpage, deformation, and cracking. However, DM could react with a large number of hydroxyl groups; thus, the reduction in hydroxyl content could alleviate the shrinkage of wood to a certain extent. Simultaneously, as the drying process progressed, the modifiers gradually solidified in the cell cavity, increasing the stability of the cell-wall structure and improving the dimensional stability of the wood. Compared with T1, T3 increased in dimensional stability in the width and thickness directions, but only by 29% and 18%, respectively. The standard deviation ranged from 3.21% to 4.10%. A deviation of nearly 11% was observed, which further indicates that a higher initial MC led to uneven curing of modifiers during immersion. Figure 7 presents the MCs of T1, T2, and T3 in different thickness layers at 30%, 20%, and 12%. The figure shows that in the three experimental groups, a deviation in MC was observed between the core layer and the surface layer during the drying process. The curves of T1 and T3 fluctuated gradually, and with a decrease in moisture, the deviation gradually decreased from 4.43% and 3.12% at 30% to 1.18% and 2.27% at 10%, respectively (Figure 7d) . The reason could be that during drying, the broken-down invaders and the volatiles in the conduit were gradually pushed from the surface layer to the core layer, increasing the permeability of the wood samples and promoting the outward movement of moisture in the core layer, thus reducing the deviation in MC between the core layer and the surface layer.
Distribution of MC in the Thickness Direction
The curve of T2 fluctuated sharply; however, as the MC decreased, the curve fluctuated moderately, from 11.75% at 30% to 2.97% at 10% (Figure 7d ). When the MC reached 30%, the MC deviated between 7.32% and 8.63% (deviation larger than those of T1 and T3). In regards to drying quality, the larger the deviation in the MC, the higher the probability of stress, which led to the generation of drying defects. The large MC deviation was caused by the modifier filling in the wood cell cavity, which was not conducive to the mass and heat transfer of the wood during the drying process. After the surface moisture evaporated, the moisture in the wood failed to spread to the surface of the wood samples, resulting in a large moisture gradient. In the T3 group, the result of impregnation was affected by the higher initial MC, and the modifier did not solidify inside the wood Figure 7 presents the MCs of T1, T2, and T3 in different thickness layers at 30%, 20%, and 12%. The figure shows that in the three experimental groups, a deviation in MC was observed between the core layer and the surface layer during the drying process. The curves of T1 and T3 fluctuated gradually, and with a decrease in moisture, the deviation gradually decreased from 4.43% and 3.12% at 30% to 1.18% and 2.27% at 10%, respectively (Figure 7d) . The reason could be that during drying, the broken-down invaders and the volatiles in the conduit were gradually pushed from the surface layer to the core layer, increasing the permeability of the wood samples and promoting the outward movement of moisture in the core layer, thus reducing the deviation in MC between the core layer and the surface layer.
The curve of T2 fluctuated sharply; however, as the MC decreased, the curve fluctuated moderately, from 11.75% at 30% to 2.97% at 10% (Figure 7d ). When the MC reached 30%, the MC deviated between 7.32% and 8.63% (deviation larger than those of T1 and T3). In regards to drying quality, the larger the deviation in the MC, the higher the probability of stress, which led to the generation of drying defects. The large MC deviation was caused by the modifier filling in the wood cell cavity, which was not conducive to the mass and heat transfer of the wood during the drying process. After the surface moisture evaporated, the moisture in the wood failed to spread to the surface of the wood samples, resulting in a large moisture gradient. In the T3 group, the result of impregnation was affected by the higher initial MC, and the modifier did not solidify inside the wood conduit, which did not affect the water discharge. 
Determination of Residual Stress
The variation in residual stress is shown in Figure 8 . The indices for the T1, T2, and T3 groups were reduced by 74.0%, 44.5%, and 5.7%, respectively, owing to the reduction in MC during drying. The MC distribution in the thickness direction exhibited uniformity (as shown in Figure 7d ), resulting in a decrease in the MC gradient and further reducing the residual stress.
At the stage with 30%-20% moisture, the residual stress index of T1 decreased from 3.38% to 2.11%; T3 decreased from 3.68% to 3.30%; T2 showed no significant change but considerably increased within the 3.87%-3.95% range, which might be attributed to the deposition of modifiers inside the conduit during drying that hindered the outward migration of moisture. In addition, the MC gradient still existed or even slightly increased; thus, the residual stress at this stage slightly increased. At the 20%-12% stage, T1 decreased from 2.11% to 0.88%, T2 decreased from 3.95% to 2.15%, and T3 increased from 3.30% to 3.47%. For T1, at the end of drying, no residual stress was observed. For T2, a decrease in residual stress was observed, which could be attributed to the increase in the filling amount of the modifier, which could absorb the stress released from the internal part of the wood. For T3, the decrease in MC caused no apparent change in residual stress, which could be explained by the following two points: 1) the modifier was solidified in the form of a film on the pit surface of the wood conduit that affected the migration of moisture inside the wood; 2) the quantities of the curing agent in T3 were not as high as that of T2; thus, the solidified part did not contribute to the absorption of residual stress. The residual stress index was not reduced and even exhibited an upward trend.
In summary, T1 maintained the minimum index at each MC stage. At the stage with 30% and 20% moisture, the MC of T2 was higher than those of the other two groups; T3 had the second highest MC. This results demonstrated that the modifier was impregnated in the wood; the greater the 
In summary, T1 maintained the minimum index at each MC stage. At the stage with 30% and 20% moisture, the MC of T2 was higher than those of the other two groups; T3 had the second highest MC. This results demonstrated that the modifier was impregnated in the wood; the greater the internal curing, the more uneven the MC distribution (Figure 7d ), resulting in a high stress index in the thickness direction of the wood. T3 exhibited an irregular change in residual stress because of poor impregnation. 
Drying Defects
As shown in Figure 9 , only the T3 group exhibits a visible collapse defect. When dried to 273 h, the 1# and 2# MC sample boards first collapsed at MCs of 15.50% and 17.10%, reaching the collapse depth at 2.69 and 2.33 mm, respectively; as drying continued, the collapse depth also fluctuated, reaching its maximum at 3.21 and 3.39 mm, respectively. Previous research identified tree species, wood density, water content, drying temperature, drying speed, and so on as external factors for wood collapse [27] [28] [29] [30] .
In the current study, T1, T2, and T3 were heart-edged materials with basically similar initial MCs and drying schedules, which could be explained by internal causes, such as uneven water distribution between the tubes, ducts, and films of the wood fibers. In addition, the intrusion in the conduit not only partly or completely blocked the lumen of the catheter but blocked the pores on the side walls of the catheter as well. Therefore, the presence of the invader increased the resistance to moisture movement, rendering the pore size in the water-moving path smaller. This occurrence led to an increase in the tension generated when the moisture moved, enhancing the driving force causing the collapse. Simultaneously, the pressure gradient between capillary tension and drying stress was induced by the excessive movement of moisture during drying. This difference in pressure gradient forced the cell wall to collapse.
Owing to the uneven distribution of modifiers, the moisture distribution in the wood became more uneven (T3). The effect potentially increased the content of the intrusion, resulting in a larger difference in pressure gradient, hence the collapse. Although T2 also hindered moisture movement, modifiers were impregnated into the cell cavity and imparted a certain rigidity to the cell wall, such that the difference in pressure gradient failed to sufficiently cause the cell wall to collapse. In addition, wood collapse largely depends on shrinkage rate and wood penetration. The three sets of sample boards appeared to shrink at the beginning stage, but shrinkage values changed significantly when the MC reached around 30% ( Figure 5 ). The T1 group appeared no collapse, which attributed to the better penetration and water migration. In the T2 group, the chemicals were fully impregnated inside the tube and caused reduction of wood penetration, but the shrinkage rate was too small to cause 
Owing to the uneven distribution of modifiers, the moisture distribution in the wood became more uneven (T3). The effect potentially increased the content of the intrusion, resulting in a larger difference in pressure gradient, hence the collapse. Although T2 also hindered moisture movement, modifiers were impregnated into the cell cavity and imparted a certain rigidity to the cell wall, such that the difference in pressure gradient failed to sufficiently cause the cell wall to collapse. In addition, wood collapse largely depends on shrinkage rate and wood penetration. The three sets of sample boards appeared to shrink at the beginning stage, but shrinkage values changed significantly when the MC reached around 30% ( Figure 5 ). The T1 group appeared no collapse, which attributed to the better penetration and water migration. In the T2 group, the chemicals were fully impregnated inside the tube and caused reduction of wood penetration, but the shrinkage rate was too small to cause collapse ( Figure 6a) ; For the T3 group, the collapse appeared mainly to be a result of uneven immersion, which not only reduced wood penetration but also increased the shrinkage rate (Figure 6a) . At the end of the drying process, transverse bending defects appeared in the three experimental groups. The results are listed in Table 3 . The maximum WPs of T1, T2, and T3 were 3.76%, 2.59%, and 4.10%, respectively. Overall, T3 and T2 had the largest and smallest defects, respectively. The reason for stress deformation can be explained as follows: 1) The MC of any part of the wood fell below the FSP, causing shrinkage; 2) The normal shrinkage of the wood was inhibited, generating tensile stress in the wood; 3) When tensile stress was applied, compressive stress was generated in other parts, achieving balance in tensile stress. When the wood was subjected to stress, deformation occurred. The uneven impregnation of the modifiers led to the increase in bending defects (T3) because of the superposition of additional tensile stress outside the sheet and the surface tensile stress. However, as a result of the impregnation of DM and MA, the plasticizing property of wood increased. While drying reduced the stress in the wood, it was beneficial to the qualitative deformation of the wood after compression deformation and reduced the bending defects. Note: WP is transverse bending rate, H is the height of the maximum bending arch, and L is the width of the inner horizontal surface.
Morphological Analyses
No modifiers were observed on the pits inside the wood conduit (Figure 10a ). Condensed chemicals were deposited on the inner conduit of the wood samples treated with 10%DM + 5%MA, markedly affecting the dimensional stability of the wood samples. By contrast, a very thin layer was At the end of the drying process, transverse bending defects appeared in the three experimental groups. The results are listed in Table 3 . The maximum WPs of T1, T2, and T3 were 3.76%, 2.59%, and 4.10%, respectively. Overall, T3 and T2 had the largest and smallest defects, respectively. The reason for stress deformation can be explained as follows: (1) The MC of any part of the wood fell below the FSP, causing shrinkage; (2) The normal shrinkage of the wood was inhibited, generating tensile stress in the wood; (3) When tensile stress was applied, compressive stress was generated in other parts, achieving balance in tensile stress. When the wood was subjected to stress, deformation occurred. The uneven impregnation of the modifiers led to the increase in bending defects (T3) because of the superposition of additional tensile stress outside the sheet and the surface tensile stress. However, as a result of the impregnation of DM and MA, the plasticizing property of wood increased. While drying reduced the stress in the wood, it was beneficial to the qualitative deformation of the wood after compression deformation and reduced the bending defects. Note: WP is transverse bending rate, H is the height of the maximum bending arch, and L is the width of the inner horizontal surface.
No modifiers were observed on the pits inside the wood conduit (Figure 10a ). Condensed chemicals were deposited on the inner conduit of the wood samples treated with 10%DM + 5%MA, markedly affecting the dimensional stability of the wood samples. By contrast, a very thin layer was coated on the inner cell walls, and wood pits were blocked by the resin film (Figure 10c) . It was proved that under the same proportion of modifiers and impregnation process conditions, a better impregnation effect can be obtained when the initial MC is lower. Owing to the high moisture level in the T3 group, a certain amount of water presented in the cell cavity and the catheter; thus, the modifiers immersed in the interior of the wood could not be uniformly retained within the wood or only stayed on the surface of the wood samples. During the drying process, the modifiers flowed out along the large capillary tubes, which could also be the reason the dimensional stability of the T2 group in the thickness and width directions was 50% higher than that of the T3 group.
During impregnation, the chemicals entered the interior of the wood primarily through the wood conduit and then circulated throughout the wood. By pressurization, the modifier molecules were freely diffused under the action of pressure in the intercellular spaces in the wood, cell wall, or cell cavity. During drying, the water evaporated, and the modifier was polymerized and deposited, filling the internal pores of the wood. only stayed on the surface of the wood samples. During the drying process, the modifiers flowed out along the large capillary tubes, which could also be the reason the dimensional stability of the T2 group in the thickness and width directions was 50% higher than that of the T3 group. During impregnation, the chemicals entered the interior of the wood primarily through the wood conduit and then circulated throughout the wood. By pressurization, the modifier molecules were freely diffused under the action of pressure in the intercellular spaces in the wood, cell wall, or cell cavity. During drying, the water evaporated, and the modifier was polymerized and deposited, filling the internal pores of the wood. 
Conclusions
DM and MA were used as modified chemicals, with 10% and 20% initial MCs in poplar wood modified by vacuum pressure impregnation and cured by conventional drying. The drying characteristics were discussed as follows: the average drying rates of T2 and T3 decreased compared with T1; at the stages with 30%, 20%, and 12% MCs, the MC deviations and residual stress index of T2 and T3 were larger than T1; at the end of the drying process, T2 exhibited the lowest shrinkage in the width and thickness directions and revealed a high dimensional stability as well the highest drying quality. This work proved that poplar wood impregnated with a lower initial MC has better drying quality.
In future research, the effects of different initial MCs on the physical and mechanical properties of the impregnated materials can be studied, and a more suitable drying schedule for the impregnated wood can also be explored on the basis of this study. 
